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Abstract. TENCompetence is an integrated project which will support individu-
als, groups and organisations in Europe in lifelong competence development by 
establishing the most appropriate technical and organizational infrastructure, us-
ing open-source, standards-based, sustainable and innovative technology. To 
achieve this, the project will conduct RTD activities to further develop and inte-
grate models and tools in the respective fields of knowledge resources, learning 
activities and units of learning, competence development programmes and net-
work data for lifelong competence development. The result will be the creation of 
new pedagogical approaches, new innovative software, and the integration of iso-
lated models and tools into a common framework for competence development.  
1   Introduction 
According to a recent report from the World Bank, 21st century economies can only 
remain competitive if their workforces are able to adapt to the ever-changing demands 
of the labour market on the knowledge economy [1]. Such demands, coupled with 
advances in technology, have highlighted the need for a more flexible and knowl-
edgeable workforce. With lifelong learning increasingly being accepted as a pre-
requisite to a career path that will typically span in excess of forty years, the EU is 
supporting the TENCompetence1 project (The European Network for Lifelong Com-
petence Development). The project aims to establish a technical and organisational 
infrastructure that uses open-source, standards-based, sustainable and innovative 
technology to support the lifelong development of competence which will, in turn, 
support the European Union goal of transforming the EU into "the most dynamic and 
competitive knowledge-based economy in the world"[2].  
In order to better understand the work undertaken by the consortium, it helps to 
place it in the context of the project framework, and, to this end, this document out-
lines the rationale and the objectives of the overall project. 
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2   Learning for Life 
The concept of Lifelong Learning has emerged in response to the need to provide EU 
citizens with the opportunity to continue learning regardless of age, social status or 
situation, through a range of formal and informal channels. The basic aim is to help 
people to update their skills set, and /or to help them to retrain for work in a new field 
of activity. Moreover, there is now a consensus amongst economists, educators and 
politicians that this concept of lifelong learning is integral to the economic vitality of 
European society [2].  
In keeping with the recommendations of the 1999 Bologna Agreement [3], which 
set out to construct a European Higher Education Area (EHEA), changes to learning 
infrastructures will include the creation of a system of equivalent qualification ratings 
in higher education institutions throughout Europe. This initiative is intended to af-
ford students the freedom to study in a country of their choice without the problems 
associated with weighing one set of qualifications against the equivalent in the host 
country. Moreover, it is anticipated that such a system will help to further secure the 
position of lifelong learning in higher education.  
A further recommendation is that the use of information and communications tech-
nologies should be central to the realisation of this vision. This has led to the concep-
tion and launch of TENCompetence, a four year IST2 project funded by the EU. In 
many countries the use of information and communications technology (ICT) is now 
considered as key to involving more people in adult learning due to its ability to 
widen access to education, to increase participation and to reduce delivery costs [4]. 
3   Project Aims and Solutions 
Put simply, the project remit is to provide a means by which individuals, groups and 
organisations in Europe are able to gauge their operational knowledge in a given do-
main. Users will subsequently receive advice and facilitated access to a network of  
resources that are designed to help them fulfil the competence requirements of, for ex-
ample, a potential or current employer, or a place of learning (College, University etc).  
The mechanics of the proposed learning network will include a framework capable 
of assessing competence in different lines of work and fields of knowledge. This will 
be combined with a range of both informal and formal learning facilities such as dedi-
cated personal learning environments, accessed through rich clients, that will allow 
individual and group clients to perform various roles in the TENCompetence infra-
structure, and to share knowledge, activities and learning programmes at any level 
(from primary through to tertiary) via a system of ICT facilitated social exchanges.  
The benefits of this network are potentially invaluable to the concept of Lifelong 
Learning which has been struggling to meet the needs of today’s users. These needs 
have been identified by the project as: 
The need for new pedagogical and organisational models of learning that fulfil the 
potential of the latest technologies 
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Throughout the history of e-learning, the use of educational technologies has been 
largely bereft of any meaningful pedagogical underpinning mainly due to the primacy 
of the learning object. This object-centric approach to learning has fostered a genera-
tion of “hollow” pedagogical models which have systematically failed to actively 
engage the learner in anything beyond electronic page-turning and the passive con-
sumption of knowledge. Moreover, a tendency to simply employ traditional face-to-
face pedagogies in an e-learning context fails to take account of the new paradigms 
that learning technologies can support.  
The TENCompetence project will develop new pedagogical models that integrate 
individual learning, collaborative learning, organisational learning and knowledge 
management. The TENCompetence infrastructure will be designed for informal, self-
directed learning within companies or at home. Furthermore, these approaches will 
allow for the use of ambient technologies in the support of humans in their tasks.  
The need for individuals and organisation in Europe to have access to information 
detailing all formal and informal learning opportunities 
TENCompetence will provide tools that will work with existing repositories to  
locate suitable learning opportunities, knowledge resources, units of learning, pro-
grammes and learning networks based on the prior knowledge, preferences and cir-
cumstances of the user. 
The need to encourage and facilitate sharing of knowledge and learning  
Given the difficulties implicit in sharing learning resources [5], TENCompetence 
will devise and disseminate policies, business models and software agents that adhere 
to the principles of social exchange theory in order to promote the pro-active sharing 
of knowledge and learning resources.  
The need for a system to help European organisations to effectively assess the compe-
tences and skill sets of job  
The ability to assess the competencies of potential employees and learners who 
have studied and worked in a variety of settings is a complex task. To facilitate this 
process, TENCompetence will provide assessment models and software tools in the 
form of person and group portfolios, personal development plans, and interoperable 
competence definitions.  
The need for improvements in supporting the use of e-learning and knowledge man-
agement environments to support effective task performance 
TENCompetence will provide software to facilitate and support the creation, stor-
age, and use of knowledge resources, learning activities, units of learning, compe-
tence development programmes and networks for lifelong competence development.  
The need for a decentralised management model  
Given the heterogeneous nature and the extent of the competition in European mar-
kets, no one centralised network could effectively accommodate the various users of a 
learning network. Moreover, individuals and organisations who collaborate in lifelong 
learning want to maintain their autonomy and maintain control over their learning. To 
this end, TENCompetence will apply principles of self-organisation and social ex-
change theory to the production of a decentralized, self-organized and empowered 
management model for use within the TENCompetence infrastructure.  
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The need to consolidate the best of the tools currently available to provide a stable 
and consistent environment in which to work 
TENCompetence will locate and integrate isolated tools that are available in the 
fields of Knowledge Management, Human Resource Management and e-Learning. 
Furthermore, the integrated tools will be adaptable and will support a variety of teach-
ing methodologies while incorporating the more innovative aspects of the web; and 
such tools will also be open standards compliant, and plug-and-play. 
3.1   Specific Objectives 
In order to fulfil the above needs, the TENCompetence project comprises three main 
activities including Aspect Research and Technological Development (RTD), Integra-
tion RTD and Valorisation. Taken together, Aspect RTD, Integration RTD and Valor-
isation envelope the ten objectives (listed below) that underpin the project rationale. 
This section provides an outline of the various activities and the objectives that they 
fulfil. 
Aspect RTD. The Aspect RTD activities are concerned with the research and 
development of new software tools, materials and models in four specific areas: 
Knowledge resources and knowledge management 
This area encompasses the fields of knowledge management, digital repositories, 
learning management systems that work on learning objects, etc. 
Objective: To research and develop innovative methods and technologies for the crea-
tion, storage, use and exchange of knowledge resources related to lifelong compe-
tence development. 
Learning activities and units of learning 
This area includes work on the semantic modeling of teaching-learning systems, 
pedagogies for formal and informal learning, assessment models and tools, computer 
supported collaborative learning or work (CSCL/CSCW).  
Objective: To research and develop innovative, standards-based methods and tools for 
the creation, storage, use and exchange of formal and informal learning activities and 
units of learning. This includes tools for the assessment of the learning process and 
learning outcomes. 
Competence development programmes and informal programmes for competence 
development 
This area covers such issues as the identification and accreditation of competences, 
personal development programmes, supporting users in the navigation of a collection 
of learning activities and interoperable portfolios. 
Objective: To research and develop innovative methods and technologies for the crea-
tion, storage, use and exchange of formal and informal competence development pro-
grammes (including the assessment of previously required competence levels, naviga-
tion support, and the sharing of successful formal and informal learning tracks). 
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Networks and communities for lifelong competence development 
This area includes initiatives designed to encourage and promote the use of self-
directed learning, interoperable formal programmes, (e.g.,Bologna Bachelors/Masters) 
communities of practice, learning communities and reusable competency definitions. 
Objective: To research and develop models, methods and technologies for the crea-
tion, storage, use and exchange of networks of competence development programmes 
from different sources around Europe in order to support lifelong competence devel-
opment. 
Integration RTD is concerned with orchestrating Aspect developments from a 
usability perspective. To this end the project includes three integrated project 
objectives which are defined as follows: 
To research and develop a sustainable European infrastructure for lifelong compe-
tence development 
Developed in line with user requirements and relevant RTD results, the TENCom-
petence infrastructure will commit to providing solutions to the seven needs stated 
above.  
To ensure the validity and viability of the approach during the project by performing 
real-life pilot implementations in different organisational and international settings 
The consortium will conduct three cycles of pilots in competence development in 
the areas of digital cinema, health work, water management and city-wide contexts. 
The first cycle aims to provide “proofs of concept” while the second is intended to 
test the usability of the infrastructure. The third and final cycle of pilots takes the 
form of “business model demonstrators” which will help define the different ways in 
which the project’s outcome can connect with the market. As well as helping to raise 
user awareness and comprehension of the infrastructure, the demonstrators will serve 
to encourage associated technology partners and the wider community to adopt and/or 
build upon the tools and methods established and the services used.  
To ensure the sustainability of the infrastructure  
In order to sustain both the infrastructure and the services delivered by TENCom-
petence, the project will be supported by awareness raising activities, dissemination / 
exploitation activities, training activities, usability support, community development 
around the software products, and support to incubation activities. Sustainability is 
closely linked to the valorisation activities (See Valorisation). 
To advance the state-of-the-art in the underlying research fields 
Further research will be conducted and a number of support tools will be created to 
support collaborative knowledge, embedded learning, knowledge engineering, learn-
ing communities & communities of practice, e-learning, lifelong learning, learning 
technology specifications and standards, intelligent software agents, semantic model-
ing and ontologies for learning, social exchange theory and self-organized learning. It 
is also anticipated that the project will deliver innovation in existing and newly cre-
ated applications that will function as services in an interoperable service-oriented 
approach. 
626 C. Kew 
To provide input to international, national and professional standardisation bodies 
The consortium is composed of partner institutions known for their activities in 
standards-based work, including the majority of the European members of IMS Global 
Learning Inc. Together, their expertise will be used to help identify those specifications 
and standards best able to help achieve the aims of the project. Further input to stan-
dardization bodies will include the extension of IMS QTI, the integration of new as-
sessment methods for lifelong competence development and the development of a 
learning path specification to describe the structure of programmes (curricula, training 
programmes, personal development programmes, etc.) in an interoperable way.  
Further details pertaining to the ways in which the tools, UoLs and models will be 
integrated are expected to emerge as a result of ongoing research and pilot testing. 
3.2    Valorisation 
“Valorisation” is used here to refer to the promotion and dissemination of project re-
sults beyond the inner circle of the project partners. This final set of activities is in-
tended to facilitate the training of researchers and key staff including the associate 
partners that join the TENCompetence community.  
As part of the valorisation strategy, the project will undertake to provide training in the 
deployment of the project tools, methods and services to both professionals and general 
stakeholders. This will involve the development of activities and materials for use in 
face to face and blended competence development situations using social and collabora-
tive scenarios which will be facilitated by the TENCompetence systems as they become 
available. To test, then use, and finally sustain the infrastructure, associate partners will 
be actively recruited from the outset. With their help, the business models that enable 
the infrastructure to be sustained will be realistic, practical and tested. 
The exchange of research and research results also constitutes a major goal in rela-
tion to the valorisation strategy. To this end the project will support a community of 
PhD students in line with the research activities carried out in the Aspect RTD activities 
and exchanges between academic and other project partners will be encouraged. 
4   Conclusion 
It will be understood from the above that the TENCompetence project recognises the 
need to prepare employers and employees for the ever-evolving demands in skills and 
knowledge requirements which underpin a successful economy. The project will seek 
to help individuals and organisations alike to meet such demands by developing an 
organisational and technical infrastructure based on a service-oriented approach.  To 
achieve its aims the project has enlisted the help of thirteen “core” partners known for 
their activities in either learning technology or standards-based work and drawn from 
nine different European countries (Belgium, Bulgaria, France, Germany, Greece, It-
aly, the Netherlands, Spain, and the UK), to produce a consortium of diverse but 
complementary organizations that include research groups, universities, software 
companies and SMEs. More information on the various partners and their 
involvement in the project can be found on the TENCompetence website3. 
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